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_ The mluNG DATE of this communication appears on the cover sheet with the correspondence address - 

Period for Reply ^ .. AK1TL1 , C , r- or \M\ 
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH|S| FROM 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 } 8 Responsive to communication(s) filed on Sep 23, 2002 



2a) □ This action is. FINAL. 2b)8 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters P^ecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11;453 0.b. -did. 
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,-, _ . , , - on is/are pending in the application. 

4) 8 Claim(s) 139 
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5) D Claim(s) ■ ■ 
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8) 8 Claims 1-39 ° ° J 

Application Papers 

9) D The specification is objected to by the Examiner. 

!<)»□ The drawing(s) filed on. is/are a) □ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
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11) D The proposed drawing correction filed on js. aji_i dppruveu u, ^ 
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14) 8 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 
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DETAILED ACTION 

Claims 1-39 are pending. 

New claims 29-39 (37 CFR 1.126; claim 28 already pending in instant Application) have been 
submitted. 

Election/Restriction 

1 Claims 9-11, 21-28, 32 (dependent upon withdrawn claim 1 1), 32, 36-39 are herein 
withdrawn from further consideration pursuant to 37 CFR 1 142(b) as being drawn to a 
nonelected Group! II or III, there being no allowable generic or linking claim. Election was made 
without traverse il Paper No. 13, dated September 16, 2002. Elected species being D425K of 
SEQ ID No 1. ion-elected species are herein withdrawn from further consideration. 

2 Claims 1-8, 12-20, 29-3 1, 33-35 are under consideration; claims 4 and 19 recite the 
elected species. 

Sequence Letter 

3 This application contains sequence disclosures that are encompassed by the definitions for 
nucleotide and/or amino acid sequences set forth in 37 CF R. § 1.821(a)(1) and (a)(2). However, 
this application fails to comply with the requirements of 37 CF R. §§ 1.821-1.825 for the 
reas4(s) set forth on the attached Notice To Comply With Requirements For Patent Applications 
Containing Nucleotide Sequence And/Or Amino Acid Sequence Disclosures. 
4 APPLICANT IS GIVEN the time period set for THIS LETTER WITHIN WHICH TO 



COMPLY WITH THE SEQUENCE RULES, 37 C.R.F. §§ 1.821-1.825. Failure to comply with 

these requirements will result in AB ANDONMENT of the application under 37 CF R. § 

1 821(g). Extensions of time may be obtained by filing a petition accompanied by the extension 
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fee under the provisions of 37 C.F.R. § 1136. In no case may an applicant extend the period for 
response beyond the six month statutory period. Direct the response to the undersigned. 
Applicant is requested to return a copy of the attached Notice to Comply with the response. 

Please Note: SEQ ID No 12 and 21 are identical. While this is clearly permissible, SEQ ID NO 
12 is defined differently from SEQ ID NO. 21 in the instant specification. SEQ ID NO 12, is 
defined to evidence a specific deletion of amino acids 302-325, as shown in Table 1, page 20 of 
the specification, while SEQ ID NO 21 (defined at page 6, line 3) is defined to be the native 
sequence. Based upon the sequence listing provided by Applicant, both sequences (SEQ ID NO 
12 and 21) do not differ one from the other as both sequences have 736 amino acids in them. The 
sequence listing should be in agreement with the disclosure of the instant specification and 
evidence the sequences as defined by the narrative used to describe Applicant's invention. 

Information Disclosure Statement 
5 / T he information disclosure statements filed January 25, 2002 and October 9, 2001 have 
been considered as to the merits. 

Double Patenting 

6. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornurn, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel^Y:im7^^^ teCPA 
1970);and, In re Thonngton, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321© may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1 130(b). Effective January 1, 1994, a registered attorney or agent of 
^/^record may sign a terminal disclaimer. A terminal disclaimer signed by the assignee must fully 
comply with 37 CFR 3.73(b). 

7. Claims 1, 5-6, 12, 33 are rejected under the judicially created doctrine of obviousness-type 
double patenting as being unpatentable over claims 1, 4-6, and 7 of U.S. Patent No. 6,455,673. 

/Although the conflicting claims are not identical, they are not patentably distinct from each other 
because the allowed species anticipates the instantly claimed genus, wherein the allowed species 
evidences specific mutations in the receptor binding moiety of a binary A-B toxin; the allowed 
toxins being moieties evidencing less affinity for sensitive cell than the wild-type toxin (see US 
Pat. 6,455, 673, col. 2, lines 34-40 and lines 14-35). 

8. Claims 1, 6, 8, 12, 15, 20, 33 (renumbered claim 32) are rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over claims 1-13, 

/and 23-27 of U.S. Patent No. 5,917,017. Although the conflicting claims are not identical, they 
are not patentably distinct from each other because the allowed species anticipates the instantly 
claimed genus, wherein the allowed species evidences specific mutations in the receptor binding 
moiety of a binary A-B toxin; the allowed toxins being moieties evidencing less affinity for 
sensitive cell than the wild-type toxin, wherein a claimed species comprises a deletion of amino 
acids 379-535 which includes the deletion of a D2L2 Loop. The allowed species anticipates the 
instantly claimed genus. 
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Claim Objections 

9. The numbering of claims is not in accordance with 37 CFR 1.126 which requires the 
original numbering of the claims to be preserved throughout the prosecution. When claims are 
canceled, the remaining claims must not be renumbered. When new claims are presented, they 
must be numbered consecutively beginning with the number next following the highest numbered 
claims previously presented (whether entered or not). Misnumbered claims 28-38 been 
renumbered 29-39. 



Claim Rejections - 35 U.S.C §112 

10. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

1 1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 



12. Claims 1-3, 5-8, 12-18, 20, 29-31, 33-35 are rejected under 35 U.S.C. 1 12, first 
paragraph, as containing subject matter which was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. The instant specification does not 
contain a written description of the invention in such full, clear, concise, and exact terms or in 
sufficient detail that one skilled in the art can reasonably conclude that applicant had possession of 
the claimed invention at the time of filing. 

TB^KmedTnv^ 

comprise a mutation of amino acids 302-325 of SEQ ID NO 12, or is directed to any B-moieties, 
from any source, that comprise any mutation that would serve to inhibit pore forming ability, 
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wherein the B-moieties would induce a protective immune response against challenge and serve as 
a vaccine, has not been described. 

The specification discloses a mutant anthrax protective antigen B-moiety, with a D425N 
substitution, as well as other mutant anthrax protective antigen B-moieties which may evidence 
site specific alterations in the amino acid sequence. What the alterations are in the claimed 
plurality of mutant B-moieties, that share at least 80% sequence identity with SEQ ID No 21 or 
12, comprise a D2L2 loop and is not anthrax toxin, and have any amino acid sequence, has not 
been described. 

A description of a genus may be achieved by means of a recitation of a representative 
species, defined by nucleotide sequence, falling within the scope of the genus or of a recitation of 
structural features common to members of the genus, which features constitute a substantial 
portion of the genus. (Regents of the University of California v. Eli Lilly & Co., 119 F3d 1559, 
1569, 43 USPQ2d 1398-1412, 1406 (Fed. Cir. 1997)). 

The claimed mutant B-moieties, the products which do not have any specific function 
other than the negative functional limitation "inhibits pore forming ability" have not been 
described (instantly claimed independent claims 1,6, 12). 

The instant specification fails to provide sufficient descriptive information, such as 
definitive structural or functional features of the claimed genus mutant B-moieties that have 
alterations in any location resulting in inhibition of pore forming ability. The size, sequences, 
sources and positively recited biological activities relative to specific mutation B-moieties are not 
recited. Even if the claims were amended to require the mutant B-moiety to correspond to either 
SEQ ID No 12 or 21, the number and type of mutations for this genus also have not been 
described other than by specific mutations disclosed and claimed in claims 4 and 19. These 
"specific mutations are relative to a molecule~that-can b^80%~identical to-SEQ-ID-No-2-l-and 
which molecule has not been described. A molecule that shares 80% identity with SEQ ID No 21 
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would differ by up to 1 52 amino acids; where these changes are, and what the sequences are of 
the about 61 1 amino acid sequences have not been described. 

There is no description of where or how the alterations in any B-moiety must be made to 
achieve or maintain the desired effect of induction of a protective immune response upon 
administration of the mutant B-moiety to a host. For example, Pseudomonas aeruginosa pore 
forming cytotoxin (see Swiss Prot accession number Q38644, shown to evidence 4 
domains/moieties by Prosite) evidences 389 amino acids, while anthrax protective antigen has 764 
(Swiss-Prot accession number PI 3423). How a mutation in the B-moiety of a 389 amino acid 
sequence for the pore forming toxin of Pseudomonas, relative to a mutation in anthrax toxin at 
position 427 has not been described. 

The specification proposes to discover mutant B-moieties that would inhibit pore forming 
ability in other B-moieties other than those defined for anthrax protective antigen, what these 
proposed mutnation are have not been described for the genus of B-moieties now claimed. 

Vas-Cath Inc. V. Mahurkar, 19 USPQ2d 1111, clearly states that "applicant must convey 
with reasonable clarity to those skilled in the art that, as of the filing date sought, he or she was in 
possession of the invention. The invention is, for purposes of the 'written description' inquiry, 
whatever is now claimed" (See page 1117). The specification does not "clearly allow persons of 
ordinary skill in the art to recognize that [he or she] invented what is claimed." (See Vas-Cath at 
page 1 1 16). Applicant is reminded that Vas-Cath makes clear that the written description 
provision of 35 U.S.C. 1 12 is severable from its enablement provision (see page 115). 

Reiger et al (Glossary of Genetics and Cytogenetics, Classical and Molecular, 4th Ed., 
Springer-Verlay, Berlin, 1976) clearly define alleles as one of two or more alternative forms of a 
gene occupying the same locus on a particular chromosome . . . and differing from other alleles of 
that locus at one or more mutatibWIiteT(^geT 7)~Thlis7trTe^ra 
allelic sequences are not defined. Conception is not achieved until reduction to practice has 
occurred, regardless of the complexity or simplicity of the method of isolation. Adequate written 
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description requires more than a mere statement that it is part of the invention and a reference to a 
potential method of isolating it. The nucleic acid itself is required. See Fiers v. Revel, 25 USPQ 
2d 1601 at 1606 (CAFC 1993) and Amgen Inc. V. Chugai Pharmaceutical Co. Lts., 18 USPQ2d 
1016. 

Mutant B-moieties that evidence inhibited pore forming ability, and are any size fragment 
of SEQ ID NO 21 or 12, a homolog or allelic variant that shares a sequence with SEQ ID No 21 
or 12 and is able to induce a protective immune response have not been described. 

Sufficient support for the generic claims has not been provided. See the Interim 
Guidelines on Written Description,.(Fed Reg , June 15, 1998, Volume 63, Number 1 14, pages 
32639-32645) and the Revised Interim Guidelines for the Examination of Patent Applications 
Under the 35 U.S.C. 1 12, K 1 "Written Description" Requirement, Federal Register, Vol. 64, No. 
244, pages 71427-71440, Tuesday December 21, 1999. 

13. Claims 6-8, 33-35 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for the production and use of an mutant anthrax toxin for 
induction of an immune response, as well as specific site directed mutants of PA antigen (PA63) 
for the induction of a protective immune response but, does not reasonably provide enablement 
for the use of any mutant toxin (protein or polypeptide) as a pharmaceutical composition 
(vaccine). The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to use the invention commensurate in scope with these 
claims. 

The specification fails to teach how to formulate and use the claimed vaccines. The term 
"vaccine" encompasses the ability of the specific antigen to induce protective immunity to 
"pathogens that produ^inf^tion^nd"disease. Th^spl&to 
evidence that the claimed vaccines are capable of inducing protective immunity, directed against 
any binary toxin producing pathogen. This demonstration is required for the skilled artisan to be 
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able to use the claimed vaccines for their intended purpose of preventing infections. Without this 
demonstration, the skilled artisan would not be able to reasonably predict the outcome of the 
administration of the claimed vaccines, i.e. would not be able to accurately predict if protective 
immunity has been induced. 

The ability to reasonably predict the capacity of a single bacterial immunogen to induce 
protective immunity from in vitro antibody reactivity studies is problematic. Ellis exemplifies this 
problem in the recitation that "the key to the problem (of vaccine development ) is the 
identification of the protein component of a virus or microbial pathogen that itself can elicit the 
production of protective antibodies"'(page 572, second full paragraph). Unfortunately, the art is 
replete with instances where even well characterized antigens that induce an in vitro neutralizing 
antibody response fail to elicit in vivo protective immunity. See Boslego et al. wherein a single 
gonococcal pillin protein fails to elicit protective immunity even though a high level of serum 
antibody response is induced (page 212, bottom of column 2). Cherry, JD (1999, abstract) teaches 
that a pertussis based vaccine failed, based upon the formulation of the vaccine (see title). 
Sellman et al (2001, Journal of Biological Chemistry) teach mutants of anthrax protective antigen 
that evidence inhibited pore forming ability but do not show significant differences from the native 
wild-type PA (see Table 1, D426A; S428C; K397R; K395C; E275C) and would not predictably 
serve as a vaccine antigen. Guttman, C (2002) discloses a serious eye condition that developed in 
two recipients of anthrax vaccine, thus showing negative pathology associated with toxins. 
Accordingly, the art indicates that it would require undue experimentation to formulate and use a 
successful vaccine without the prior demonstration of vaccine efficacy. 

The specification identifies anthrax protective antigen site specific substitution mutants, 
and D2L2-deletion mutants that evidence reduced cytotoxicity due to inhibited binding to host 
^IlTeceptor^ 

toxin which evidences any mutation that inhibits pore forming ability to any extent, can serve to 
induce a protective effect in a host. Accordingly, the art indicates that it would require undue 
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experimentation to formulate and use a successful vaccine without the prior demonstration of 
vaccine efficacy. 

No art recognized in vitro or in vivo models are shown in which protection is produced 
for any and all mutant A-B toxins from the instantly claimed invention. It is clear the mutant 
toxins compositions are immunogenic but it is not clear that the compositions would result in 
prevention of infection or disease. No examples containing the missing information are shown. 

Given the lack of guidance on how to obtain the desired effect using any B-moiety 
mutation which inhibits pore forming ability to any extent as a vaccine, and in light of the 
teachings of the prior art teaching vaccines comprising antigens are unpredictable in methods of 
treating or preventing infection, the skilled artisan could not make and use the claimed invention. 
No evidence is of record showing that any composition comprising any A-B toxin can or will 
confer the desired and claimed effect. No working examples are shown which convey the missing 
information. Therefore, the skilled artisan could not use the claimed compositions to obtain the . 
desired effect of preventing or treating infection without undue experimentation. 

14. Claims 4, 5,19, 20, 30, 31, 34 and 35 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

/ Utilization of abbreviations in the claims is permitted upon definition of the term at their 
\jj I ( irst appearance in the claims. Amendment of claim 4 to specifically define the term "AD2L2" 

Q /N o^9 uld clearl y claim Applicant's invention, 

j^lciaims 4 and 19 rcite abbreviations that are unclear. Clarification is requested. 
X^§^ Claim 4 depends from claim 1 and recites the species "AD2L2". Claim 1 has been 
amended to recite the negative limitation "not tfiecIeleSonoFanffi^ 




AD2L2" is defined to be amino acids 302-325 in the instant specification. The combination of 
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the claim limitations of claim 1 and claim 4 are contradictory and therefore unclear. Claim 4 
broadens the scope of claim 1 by adding a species of deletion not encompassed by claim 1 . 

Claim 5 recites the same negative limitation as amended claim 1 . Claim 5 is not further 
limiting of the independent claim from which it depends. 

Claim 19 depends from claim 12 and recites the species "AD2L2". Claim 12 has been 
amended to recite the negative limitation "not the deletion of amino acids 302-325". The 
"AD2L2" species, recited in claim 19, is defined to be amino acids 302-325 in the instant 
specification. The combination of the claim limitations of claim 12 and claim 19 are 
contradictory and therefore unclear. Claim 19 broadens the scope of claim 12 by adding a species 

f deletion not encompassed by claim 12. 
V Claim 20 recites the phrase "at least 5 amino acids of the D2L2 loop" and depends from 
S^d^/m 12 which recites the phrase "wherein the mutation is not the deletion of the amino acids 
02-325 of anthrax protective antigen SEQ ID No 12. While the negative limitations set forth in 
claim 12 are clear, the broad recitation of the phrase "at least 5 amino acids of the D2L2 loop" set 
forth in claim 20, which would include the deletion of the D2L2 loop of SEQ Id No 12. Claim 20 
broadens the scope of claim 12 through reciting "at least 5" , the upper limit including the entire 
^loop. Claim 12 does not define the A-B toxin to comprise a D2L2 loop, this term recited in 
claim 20 lacks antecedent basis in claim 12. The invention is not distinctly claimed. 

^ Claim 30 (renumbered) depends from claim 19. Claim 30 defines the mutation to be "a 
tletion of amino acids 302-325 of the D2L2 Loop" while claim 19 depends from claim 12, which 
recites the negative limitations "wherein said mutation is not the deletion of the amino acids 302- 
^325 of anthrax protective antigen". The species recited in claim 30 is not set forth in claim 19, 
thus broadening the scope of claim 19. The claim limitations set forth in renumbered claim 30 are 
eontradietoty-ofthe-elam 

and 30 depend. Claim 30 broadens the scope of both claims 19 and 12. The invention of claim 
30 is not distinctly claimed. 
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Claims 31, 34 and 35 (renumbered) all recite the phrase "if said B moiety is anthrax 
protective antigen". This phrase defines conditional claim limitations. What is the moiety if it is 
not anthrax protective antigen? Claims 3 1, 33 and 35 are not further limiting of the base claim 
from which they depend when the compositionjs not anthrax protective antigen. Claims 3 1, 34 
ami 35 do not distinctly claim Applicant's invention through a positive recitation of claim 
limitations. 

Claim Rejections - 35 U.S.C. § 102 

15. The following is a quotation of the appropriate paragraphs of 3 5 U. S. C 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States, 
(e) the invention was described in a patent granted on an application for patent by another filed m the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) do not apply to the examination of this application as the application being examined was 
not (I) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 122(b). 
Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment by the 
AIPA (pre-AIPA 35 U.S.C. 102(e)). 

16. Claims 1, 5, 6, 8, 12, 14-15, 20, and 33 (renumbered claim 32) are rejected under 35 
U.S.C. 102(e) as being anticipated by Collier et al ( US Pat. 5,917,017)friing date June 8, 1994). 

Collier-et-al-disclose4hexlaimed-mv.ention,dire cted to a B moiet y of a pore-forming binary 



A-B toxin, wherein the B-moiety comprises a mutation that inhibits its pore-forming ability (see 
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all claims of '017; col. 2, lines 29-44). The reference inherently anticipates the instantly 

claimed invention. 

17. Claims 1-4, 6-8, 12,13,15,19-20,29-31,33-35 are rejected under 35 U.S.C. 102(e) as 
being anticipated Cirino et al (US Pat. 6,329,156, filing date March 22, 1999) . Cirino et al 
disclose the claimed invention directed to a B moiety of a pore-forming binary A-B toxin, wherein 

\y^the B-moiety comprises a mutation that inhibits its pore-forming ability (see col. 10, lines 59-64 
and col. 10, lines 1-15, lines 17-58). The reference anticipates the instantly claimed invention. 

18. Claims 1, 3, 5, 6, 8, 12, 33 are rejected under 35 U.S.C. 102(b) as being anticipated by 

y Johnson et al (US Pat. 5,792,458). Johnson et al disclose the claimed invention directed to a B 
moiety of a pore-forming binary A-B toxin, wherein the B-moiety comprises a mutation that 
inhibits its pore-forming ability (see col. 6, lines 61-67; figures and all claims). The reference 
anticipates the instantly claimed invention. 

19. Claims 1-3, 5-8, 12-18, 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
J Singh, Y et al (1994, J. Biological Chemistry, Vol. 269). Singh, Y et al (Nov. 1994) discloses 
the claimed invention directed to a B-moiet y of a pore formin g binar y A-B toxin, wherein the B 

moiety comprises a mutation that inhibits pore-forming ability. 
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The disclosed mutant is a B moiety of anthrax toxin (mutation at residues 313-31 5) that is 
unable to form channels (see page 29046, col. 1, paragraph 2-3; Figures 6, page 29043 and page 
29044, respectively), and a double mutant that additionally lacks the activation site (mutation at 
residue positions 164-167, see Table 1, page 29042) for toxicity. 

Toxicity correlated with binding of Lethal Factor(LF) was reduced when specific mutants 
were introduced, but this mutant anthrax toxin was still able to bind Lethal Factor (see Singh et al, 
abstract, page 29039). Two species of mutant showed a complete lack of toxicity, thus showing 
no binding to LF (see Figure 1, page 29041). The reference anticipates the instantly claimed 
invention. 

Please Note: The elected species of is free of the prior art of record. The examiner 

has chosen a second species to examine from claims 4 and 19, specifically AD2L2. The "AD2L2" 
species, recited in claims 4 and 19, is defined to be the deletion of amino acids 302-325 in the 
instant specification. The following rejection is being applied to not only claims 4 and 19, but 
also the generic claims that broadly recite any mutation of a B-moiety of an A-B toxin that inhibits 
pore forming ability. 




"20 - Clair^^ 

U.S.C. 102(b) as being anticipated by Miller et al (abstract 712-M, submitted by Applicant in US 
PTO-1449). 
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Miller et al disclose the claimed invention directed to a B moiety of a pore-forming binary 
A-B toxin, wherein the B-moiety comprises a mutation that inhibits its pore-forming ability (see 
entire abstract), wherein the resultant B moiety was oligomerized, deficient in the ability to 
^y/ permeabilize membranes, and to translate the enzymatic moieties of anthrax toxin. The B-moiety 
was in a solution of SDS (dissociating solution, detergent), which is a carrier for moieties. The 
reference inherently anticipates the instantly claimed invention. 

21. Claims 1-3, 5-8, 12-18, 29, 31, 33-35 (renumbered claims 28, 30, 32-34) are rejected under 
35 U.S.C. 102(a) as being anticipated by Collier et al (different inventive entity; W099/42473; 
submitted by Applicant in US PTO-1449). 

Collier et al disclose the claimed invention directed to a B moiety of a pore-forming binary 
A-B toxin, wherein the B-moiety comprises a mutation that inhibits its pore-forming ability (see 
entire document and claims), wherein the resultant B moiety was an anthrax protective antigen 
/ mutant toxin or the PA63 domain. The moiety was formulated into a prophylactic and 

immunogenic composition (see page 23, lines 26-28; page 4, lines 17-20). The purified mutant 
was gel filtered and combined with 150 mM NaCl, a pharmaceutical^ acceptable carrier (see page 
1 2, lines 17-18). The reference inherently anticipates the instantly claimed invention. 

22. Case law applicable to rejections above. Atlas Powder Co. V IRECA, 51 USPQ2d 1943, 
(FED Cir. 1999) states "Artisans of ordinary skill may not recognize the inherent characteristics 
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or functioning of the prior art... However, the discovery of a previously unappreciated property of 
a prior art composition, or of a scientific explanation for the prior art's functioning, does not 
render the old composition patentably new to the discoverer. "The Court further held that "this 
same reasoning holds true when it is not a property but an ingredient which is inherently contained 
in the prior art". 

Allowable Subject Matter 

23. Claims 4 and 19 recite the elected species directed to "D425K", which is free of the prior 
art, but are objected to as reciting non-elected inventions, rejected under 35 U.S.C. 1 12, first and 
second paragraphs, but would be allowable if the claims were amended to be directed to a mutant 
anthrax protective antigen mutant of SEQ ID No 21, with the elected substitution. 

Conclusion 

24. The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. Anderluh et al (1999) is cited to show (see page 130, Table 1) mutants with reduced 
permeabilization of sea anemone pore forming toxin. Anu, D et al (2001) is cited to show pore 
forming ability of Bacillus thruingiensis Cryl A mutant toxins. Bossier, F et al (April 2000) is 
cited to shot specific point mutations and in-frame deletions in functional domains of anthrax 
protective antigen (see entire article). Cabiaux, V et al (1992) is cited to show diphtheria toxin 
BTragments. D^Wolf et^lX1994)1^t^T<rshowinact 

derivatives of B-subunit of cholera toxin. Galen (US Pat. 6,413,768) is cited to show double 
mutants of the B moiety of Shiga toxin, wherein the mutations were within the active site required 
for receptor binding, the mutant toxins evidenced reduced toxicity (see col. 23, lines 32-67, col. 
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24, lines 1-5 and Table 1). Jobling, MG et al (1991) is cited to show mutant cholera toxins that 
evidence decreased binding of mutant CT-B to ganglioside GM1 and abolished toxicity (see 
summary, page 1755). Leppla et al (1999) is cited to show anthrax toxin fusion proteins. 
Miller et al (1999, Biochemistry; reference provided by Applicant in US PTO-1449) is cited to 
show mutant PA63 that are inactive pore forming moieties, that are able to form heptamers (see 
abstract). Moayeri, M et al, (1997) is cited to show substitution mutations that result in 
reduced toxicity of E.coli hemolysin (see abstract, col. 1, page 2233 Papageorgiou, A et al 
(1996) is cited to show a mutation in an alpha-2 loop of toxic shock syndrome toxin, wherein the 
mutation caused the toxin to loose its T-cell mitogenicity and toxicity in experimental animals 
(abstract). Sellman et al (2001) is cited to show point mutations in anthrax protective antigen 
that block translocation (see entire document, especially Table 1, page 8375). Steinthorsdottir 
et al (Jan. 2002) is cited to show mutant beta toxins with reduced binding and pore forming ability 
(reduced cytotoxicity, see page 46, Figure 1). Singh, Y et al, (April 1999) is cited to show 
the protective antigen of anthrax toxin to be that portion of the toxin that binds to a cellular 
receptor. Singh, Y et al (2001) is cited to show a mutant anthrax toxin that inhibits anthrax 
toxin in vivo. Shatursky, O et al (1999) is cited to show several site specific mutants for a pore 
forming toxin that is from Clostridium perfringins (see page 294). 

25. Tiedemann et al (1995) is cited to show a staphylococcal enferotoxin A mutant that is 
deficient in MHC class II alpha chain binding, a mutant that is deficient in MHC class II beta chain 
binding and is unable to form complexes. Welch, RA (2001) is cited to show a review of toxin 
structure (especially see page 94, top). Wesche, J et al (1998) is cited to show membrane 
translocation of Lethal factor or edema factor by anthrax protective antigen. 

26. Yamaoka, J et al (1997) is cited to show a mutant cholera toxin that has a loss of biological 
activity through the substitution of Arg for Glu at residue 1 1 in the beta subunit. 

27 Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Ginny Portner whose telephone number is (703)308-7543. The examiner 
can normally be reached on Monday through Friday from 7:30 AM to 5:00 PM except for the first 
— Ff iday~of wchrtwoweekperiodT 



If attempts to reach the examiner by telephone are unsuccessful, the examiners supervisor, 
Lynette Smith, can be reached on (703) 308-3909. The fax phone number for this group is (703) 
308-4242 The Group and/or Art Unit location of your application in the PTO will be Group 
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Art Unit: 1645 



Art Unit 1645. To aid in correlating any papers for this application, all further correspondence 
regarding this application should be directed to this Art Unit. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group receptionist whose telephone number is (703) 308-0196. 
Vgp December 27, 2002 
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Comments 



• FUNCTION^ One of the three proteins composing the anthrax toxin, the 
agent which infects many mammalian species and that may cause death. 
PA binds to a receptor (ATR) in sensitive eukaryotic cells, thereby 

- f acilitating the translocation of the enzymatic toxin components, edema 
factor and lethal factor, across the target cell membrane. PA associated 
with LF causes death when injected, PA associated with EF produces 
edema. PA induces immunity to infection with anthrax. 

• SUBUNIT. Anthrax toxins are composed of three distinct proteins, a 
protective antigen (PA), a lethal factor (LF) and an edema factor (EF). 
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None of these is toxic by itself. PA+LF forms the lethal toxin (LeTx); 
PA+EF forms the edema toxin (EdTx). PA-63 forms heptamers and this 
oligomerization is required for LF or EF binding. Once activated, at low 
pH, the heptamer undergoes conformational changes and converts from 
prepore to pore inserted in the membrane, forming cation-selective 
channels. 

• SUBCELLULAR LOCATION- Secreted. 

• DOMAIN. The molecule is folded into four functional domains. Each 
domain is required for a particular step in the toxicity process. Domain 1 
contains two calcium ions and the proteolytic activation site. Cleavage of 
the PA monomer releases the subdomain la, which is the N-terminal 
fragment of 20-kDa (PA20). The subdomain lb is part of the remaining 
63-kDa fragment (PA63) and contains the binding sites for LP and EF. 
Domain 2 is a beta-barrel core containing a large flexible loop that has 
been implicated in membrane insertion and pore formation. There is a 
chymotrypsin cleavage site in this loop that is required for toxicity. 
Domain 3 has a hydrophobic patch thought to be involved in 
protein-protein interactions. Domain 4 appears to be a separate domain 
and shows limited contact with the other three domains: it would swing 
out of the way during membrane insertion. It is required for binding to 
the receptor; the small loop is involved in receptor recognition. 

• PTM. Proteolytic activation by furin or a furin-like protease cleaves the 
protein in two parts, PA-20 and PA-63; the latter is the mature protein. 
The cleavage occurs at the cell surface and probably in the serum of 
infected animals as well; both native and cleaved PA are able to bind to 
the cell receptor. The release of PA20 from the remaining 
receptor-bound PA63 exposes the binding site for EF and LF, and 
promotes oligomerization and internalization of the protein. 

• MISCELLANEOUS: In Ref .9 multiple mutagenesis experiments were 
=^per-foemed-that^showed^ 

domain 4, and not the ones in the large loop, are involved in receptor 
recognition. 

• SIMILARITY. BELONGS TO THE BACTERIAL BINARY TOXIN FAMILY. 



Copyright 



This SWISS-PROT entry is copyright. It is produced through a collaboration between the Swiss 
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Institute of Bioinformatics and the EAABL outstation - the European Bioinf ormatics Institute. 
There are no restrictions on its use by non-profit institutions as long as its content is in no way 
modified and this statement is not removed. Usage by and for commercial entities requires a license 
agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch y 
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ModBase 


P13423. 


SWISS-2DPAGE 


Set reqion on 2D PAGE. 



Keywords 



Toxin ; Virulence ; Calcium-binding ; Signal ; Plasmid ; 3b- structure . 



Features 



Key From To Length Description 



PROTECTIVE ANTIGEN. 
PROTECTIVE ANTIGEN, PA-2 0. 

PROTECTIVE ANTIGEN, PA-63 . 

DOMAIN 1, CALCIUM -BINDING; LF 
AND EF BINDING SITES . 
DOMAIN 2, MEMBRANE INSERTION 
AND HEPTAMERIZATION. 

DOMAIN 3, HEPTAMERIZATION. 

DOMAIN 4, BINDING TO THE 
RECEPTOR. 



CLEAVAGE BY FURIN. 

CHYMOTRYPS IN CLEAVAGE; 
REQUIRED FOR TRANSLOCATION OF 
LF AND EF. 

F -> L (IN SVERDLOVSK 
SAMPLE) . 

P -> S (IN STRAIN BA1024) . 

A -> V (IN STRAINS BA1024 AND 
V770-NP1-R) . 

P->A: DECREASE IN THE ABILITY 
TO BIND TO LF AND PARTIALLY 
TOXIC AT HIGH CONCENTRATIONS. 
L->A: DECREASE IN THE ABILITY 
TO BIND TO LF AND PARTIALLY 
TOXIC AT HIGH CONCENTRATIONS. 
MUTAGEN 231 231 F->A: LOSS OF ABILITY TO BIND 

TO LF AND COMPLETELY 
NONTOXIC. 

MUTAGEN 232 232 L->A: LOSS OF ABILITY TO BIND 

TO LF AND COMPLETELY 
NONTOXIC. 

MUTAGEN 234 234 P->A: LOSS OF ABILITY TO BIND 

TO LF AND COMPLETELY 
NONTOXIC. 



SIGNAL 1 2 9 29 
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CHAIN 
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DOMAIN 
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258 
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108 


DOMAIN 
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CA_BIND 
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1 


CA_BIND 


208 
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1 


CA_BIND 


210 
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1 


CA_BIND 


217 
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1 


SITE 


196 


197 


2 


SITE 


343 


344 


2 


VARIANT 


560 


560 




VARIANT 


565 


565 




VARIANT 


600 


600 




MUTAGEN 


213 


213 




MUTAGEN 


216 


216 
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MUTAGEN 


236 


236 


MUTAGEN 


239 


239 


MUTAGEN 


255 


255 


MUTAGEN 


265 


265 


MUTAGEN 


289 


289 


MUTAGEN 


342 


342 


MUTAGEN 
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344 


MUTAGEN 


342 


343 


MUTAGEN 


344 


344 


MUTAGEN 
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375 


MUTAGEN 


379 


379 


MUTAGEN 
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MUTAGEN 
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MUTAGEN 


454 
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MUTAGEN 
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MUTAGEN 
MUTAGEN 
MUTAGEN 
MUTAGEN 
MUTAGEN 



512 512 



541 


541 


543 


543 


581 


581 


583 


583 



I->A: LOSS OF ABILITY TO BIND 
TO LF AND COMPLETELY 
NONTOXIC . 
I->A: DECREASE IN THE ABILITY 
TO BIND TO LF AND PARTIALLY 
TOXIC AT HIGH CONCENTRATIONS. 
W->A: NO EFFECT ON LF-BINDING 
ABILITY AND AS TOXIC AS THE 
WILD-TYPE. 
F->A: NO EFFECT ON LF-BINDING 
ABILITY AND AS TOXIC AS THE 
WILD -TYPE. 

P->A: REDUCED TOXICITY IN 
COMBINATION WITH LETHAL 
FACTOR; DECREASED MEMBRANE 
INSERTION AND TRANSLOCATION 
OF THE LETHAL FACTOR. 
F->C: LOSS OF TOXICITY 
PROBABLY DUE TO LOSS OF 
CAPABILITY TO TRANSLOCATE LF . 
FFD->AAA: DECREASE IN 
TOXICITY PROBABLY DUE TO SLOW 
TRANSLOCATION OF LF. 
MISSING: LOSS OF TOXICITY 
PROBABLY DUE TO LOSS OF 
CAPABILITY TO TRANSLOCATE LF . 
D->A: DECREASE IN TOXICITY 
PROBABLY DUE TO SLOW 
TRANSLOCATION OF LF . 
W->A: LOSS OF TOXICITY 
PROBABLY DUE TO FAULTY 
MEMBRANE INSERTION OR 
TRANSLOCATION OF LF/EF INTO 
THE CYTOSOL. 

M->A: NO EFFECT. 

L->A: LOSS OF TOXICITY 
PROBABLY DUE TO FAULTY 
MEMBRANE INSERTION OR 
TRANSLOCATION OF LF/EF INTO 
THE CYTOSOL. 

K->A: LOSS OF CAPABILITY TO 
UNDERGO CONFORMATIONAL 
CHANGES THAT LEAD TO PORE 
FORMATION AND TRANSLOCATION. 
D->A: LOSS OF CAPABILITY TO 
UNDERGO CONFORMATIONAL 
CHANGES THAT LEAD TO PORE 
FORMATION AND TRANSLOCATION. 
F->A: LOSS OF CAPABILITY TO 
UNDERGO CONFORMATIONAL 
CHANGES THAT LEAD TO PORE 
FORMATION AND TRANSLOCATION. 



Q->A: LOSS OF HEPTAMERI ZATION 
CAPABILITY. 

D->A: LOSS OF HEPTAMERI ZATION 
CAPABILITY. 
L->A: DECREASE IN 
HEPTAMERI ZATION CAPABILITY. 
F->A: LOSS OF TOXICITY DUE TO 
DEFECTIVE OLIGOMERIZATION . 
F->A: DECREASE IN TOXICITY 
DUE TO DEFECTIVE 
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OLIGOMERIZATION. 
I->A: LOSS OF TOXICITY DUE TO 
DEFECTIVE OLIGOMERIZATION. 
L->A: LOSS OF TOXICITY DUE TO 
DEFECTIVE OLIGOMERIZATION. 
I->A: LOSS OF TOXICITY DUE TO 
DEFECTIVE OLIGOMERIZATION. 

R->A: NO EFFECT. 

Q -> E (IN REF. 1) . 



Feature 
aligner 

'Feature- 
table 
viewer 
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Sequence information 


Length: 764 A A [This 
is the length of the 
unprocessed 
precursor] 


Molecular weight: 
85810 Da [This is the 
MW of the 

unprocessed precursor] 


CRC64: 3 AE1 EFBF48FAA03F 

[This is a checksum on the 
sequence] 
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P13423 in 
FASTA format 



View entry in original SWISS-PROT format 

View entry in raw text format (no links) 

Report form for errors/updates in this SWISS-PROT entry 
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ScanProsite . MotifScan 



Feature table viewer (Java) 




Tools 




Direct BLAST submission at 
NCBI (Bethesda. USA) 

Sequence analysis tools: 
ProtParam . ProtScale . 
Compute pI/Mw . PeptideMass , 
PeptideCutter . Dotlet (Java) 

Search the SWISS-MODEL 
Repository 





ExPASy Home paqe ]5>ife Map 


| Search ExPASy Contact us SWISS-PROT I 


Hosted bv NCSC 
US 


Mirror 
sites: 


Bolivia 


Canada 


China 


Korea 


Switzerland 


Taiwan 















16 of 16 



12/30/02 10:52 AM 



